Penicillin acylase mutants with altered site-directed activity from Kluyvera citrophila.
Oligonucleotide-directed mutagenesis has been used to obtain specific changes in the penicillin acylase gene from Kluyvera citrophila. Wild-type and mutant proteins were purified and the kinetic constants for different substrates were determined. Mutations in Met168 highly decreased the specificity constant of the enzyme for penicillin G, penicillin V and phenylacetyl-4-aminobenzoic acid and the catalytic constant kcat for phenylacetyl-4-aminobenzoic acid. Likewise, the phenylmethylsulphonyl-fluoride sensitivity was significantly decreased. It is concluded that the 168 residue is involved in binding by interaction with the acid moiety of the substrate. A putative penicillin-binding domain was located in penicillin acylase by sequence homology with other penicillin-recognizing enzymes. Lys374 and His481, the conserved amino acid residues that are essential for catalysis in these enzymes, can be changed in penicillin acylase with no changes to the kcat and phenylmethylsulphonyl fluoride reactivity, but change the Km. The likelihood of the existence of this proposed penicillin binding site is discussed. The reported results might be used to alter the substrate specificity of penicillin acylase in order to hydrolyse substrates of industrial significance other than penicillins.